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Abstract. The study investigates how helpful the use of scoring rubrics is, in the performance assessment of software 
requirements engineering students and whether its use can lead to students’ performance improvement in the 
development of software requirements artifacts and models. Scoring rubrics were used by two instructors to assess the 
cognitive performance of a student in the design and development of software requirements artifacts. The study results 
indicate that the use of scoring rubrics is very helpful in objectively assessing the performance of software requirements 
or software engineering students. Furthermore, the results revealed that the use of scoring rubrics can also produce a good 
achievement assessments direction showing whether a student is either improving or not in a repeated or iterative 
assessment. In a nutshell, its use leads to the performance improvement of students. The results provided some insights 
for further investigation and will be beneficial to researchers, requirements engineers, system designers, developers and 
project managers.       
BACKGROUND
Software requirements engineering education is an aspect of software engineering education. Software 
requirements engineering and software engineering students are normally required as part of their curriculum to 
learn, design and develop several software artifacts among which are list of requirements, software requirements 
specification, use case documents, test plan documents, test cases, etc, as well as software requirements models such 
activity diagrams, use case diagrams, sequence diagrams, collaboration diagrams, state diagrams, class diagrams 
among others. Achieving these learning outcomes poses a challenge to both the teacher and the individual students. 
The teaching of the development of software requirements artifacts demand the fulfillment of both formative and 
summative learning goals and outcomes, which will ultimately lead to the improvement of students’ performance in 
software requirements engineering education especially in the learning, design, and development of requirements 
artifacts and models. To monitor students’ performance improvements, there is the need for assessments (both 
teacher-oriented and student-oriented assessment). There are several ways of assessing students’ cognitive 
performance (for example, the traditional marking process of achievements tests). The demerits of some of these 
tools are that they are subjective, non transparent with arbitrary grading, are not students-focused enough, are not 
interactive enough, do not facilitate students’ self grading, and do not provide adequate feedback mechanism for 
both students and their instructors for the enhancement of the learning process [16] [18].
The use of scoring rubrics in engineering education and in higher education appears to haves emerged due to 
the lack of satisfaction emanating from the use of the traditional marking process which have been critiqued for its 
rater bias, and uncommon standards/criteria [15] [16]. Partly because of these reasons, there have been a drift 
towards the use of scoring rubrics, a tool that counters arbitrary grading, subjectivity, and provide some transparency 
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in the marking process [16] [18]. Furthermore, the shift towards the use of scoring rubrics is also driven by students’ 
desire to plan and monitor their progress in line with teacher expectation [1]. This thus, makes the learning process a 
more student-centered process and makes the individual students to be personally involved and to fully participate in 
their learning efforts. The use of rubrics provides a self-learning environment for students and gives them the 
opportunity to self-grade themselves. This gives them self-esteem, confidence, motivates them to learn and enhances 
their positive attitude towards their instructors and the course [19]. The learner-centric approach emphasizes 
students’ activity engagement geared towards the achievement of students’ learning outcomes [22]. The use of 
rubrics stimulates both students’ learning and assessment [3]. In addition, scoring rubrics improves the reliability of 
assessments, have the potential of promoting learning and improving instruction [7] [8]. The use of scoring rubrics 
provides a good opportunity for formative feedback to enhance the learning of students and also provides 
information to instructors for the purpose of course improvement [9]. Studies also show that rubrics can be used to 
longitudinally assess students’ development over many years and its adoption encourages instructors to establish 
alignment between curriculum, course outcomes and program outcomes [9]. Rubrics facilitate cross and longitudinal 
comparisons [4] and assess students’ cognitive and psycho-motor abilities. It is also used to judge the adequacy of 
students’ responses to performance tests [20]. A performance assessment requires students to use their knowledge 
and produce something (in the case of requirements engineering, artifacts and models) [2]. The use of scoring 
rubrics is advised to address assessment validity, as the tool contributes to the quality of assessments and also 
facilitates valid judgments of complex competencies [7] [8]. In sum, the benefits accruing the adoption and use of 
scoring rubrics include: increased consistency of scoring, promotion of learning, and the possibility of facilitating 
valid judgment of complex competencies [8].        
One of the main learning objectives for engineering students is the learning of engineering design [2]. In 
requirements engineering particularly, the design and development of requirements artifacts and models are part of 
the main learning objectives. The design and development of these artifacts and models are subjective, that is, there 
are no standard mathematical proofs or any conclusive experiment to validate the design processes [2]. Scoring 
rubrics provide an objective validation of the assessments of these requirements artifacts and models. It also 
provides a common answer for improving rater reliability [2]. Rubrics can be employed to evaluate the quality of 
students’ products (like the requirements work products and other software artifacts) [3]. In addition, rubrics provide 
flexibility for critical and creative solutions among students and also enhance grading consistencies among 
instructors. It enables instructors to assess students understanding and creativity to produce artifacts and products 
[14]. Furthermore, engaging students early with aspects of their engineering course has shown to increase their 
memorability, retention, and overall success [5] [6] [17]. Additionally, assessment is key factor in learner-centric 
education. It is moreover, a continuous process that enhances the achievement of students and improves the 
curriculum [22]. However, the assessment of scoring rubrics is not only learner-centric, but also focuses on the 
performance achievement of an individual student, not a team [2] [21]. Prior research have revealed that in 
requirements engineering and software engineering, scoring rubrics can be used to read (to detect defects) and 
improve the quality of requirements work products [10] [11], and that the use of these scoring rubrics is both 
effective [12] and efficient [13] in detecting defects in requirements work products. However, there is a dearth of 
information in the literature as to the use of scoring rubrics in assessing the performance of individual students’ 
performance in requirements engineering education. This research as a preliminary work, wants to attempt fill this 
gap. The objective of this study is therefore to examine the use of scoring rubrics in the assessments of the 
performance of individual student.     
METHODOLOGY
In this study, the focus of observation and evaluation is on an individual student, whose requirements 
artifacts were assessed by two examiners (instructors) who assessed the artifacts in two iterations (rounds) using 
scoring rubrics. Scoring rubric is an individual cum group oriented and single/group learner-centric instrument, but 
with particular focus on individual learning and performance [2] [21]. The focus is not on team of students, but 
rather on the performance of individual students. There are two types of scoring rubrics: holistic and analytic scoring 
rubrics. Holistic rubrics are more concerned with the overall performance rather than the individual steps to get to 
the end result. They take into consideration the quality of wholeness of the final performance [32]. Holistic rubrics 
are more conducive for providing global judgment of attainment of a benchmark standard at a program level [16]. 
However, analytic rubrics frame the assessment by allowing for the consideration of grading of each criterion 
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separately in the construction or development of the rubric [16]. The criteria development of each level of grade in 
the rubric is developed based on a singular property on which the assessor/instructor can make a separate qualitative 
judgment about the demonstration of attainment of the criterion specified for that property. Analytic rubric works 
well for task specific assessment [16]. In this study, analytic rubrics were the type of scoring rubrics used for 
assessment.      
Construction of a Scoring Rubric
A scoring rubric is a two-dimensional likert-like instrument. The columns of the rubrics used in this study 
represent a 4-point likert-type rating scale (for example, 1. Not acceptable, 2. Below expectations,  3. Meet 
expectations, 4. Exceeds expectations); A fifth column is added for “not applicable”. The rows consist of the 
attributes of the given artifacts. In some cases, the attributes are further defined into criteria. In addition, the cells 
created by the intersection of the rows and columns represent a clear description of the artifacts’ attributes with 
respect to the corresponding rating scale. Each attribute is scored and the scores of all attributes are totaled to form a 
total score for the given artifact. 
TABLE 1. Scoring Rubric Framework
Attributes Criteria 
(optional)











Attribute1 … Cell11 Cell12 Cell13 Cell14 … …
… … Cell21 Cell22 Cell23 Cell24 … …
… … Cell31 Cell32 Cell33 Cell34 … …
Attributen … Celln1 Celln2 Celln3 Celln4 … …
Total Score (%)
TABLE 2. An Example of a Simple Scoring Rubric for Activity Diagram Report





















So clear and 
complete
… …










So simple and 
clear. The design is 
understandable to 
all intended readers 
… …
Total Score (%)
This study was conducted in School of Computing, Universiti Utara Malaysia. The Software Engineering 
sub-department has over the years been using scoring rubrics in evaluating the quality of students’
software/requirements artifacts and models. But the tool has not been empirically validated. This study is a series of
attempts by the authors to offer an empirical validation of the tool. This study was part of the study carried out to 
develop an e-health awareness system [23-30]. After the requirements documents and models were produced, they 
were reviewed in two iterations (rounds) by two reviewers who pointed to pending issues in the artifacts. Each 
reviewer reviewed the requirements artifacts and models independently. After each round of review, the 
requirements artifacts were refined. The following research questions guided the study: 1) Does scoring rubrics help 
in assessing the performance of software requirements engineering students? 2) Does scoring rubrics improve the 
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performance of software requirements students in the development of requirements artifacts? As this study is an 
preliminary one, descriptive statistics was used in answering the research questions. 
RESULTS AND DISCUSSION
TABLE 3. First Assessor’s Rubrics Assessment 
Artifact 1st % Rubric Score 2nd % Rubric Score Mean Std % PI
Vision and Scope Document 75.00 100.00 87.50 17.68 33.33 
List of Requirements 50.00 100.00 75.00 35.36 100.00 
Use Case Specification 81.25 89.29 85.27 5.69 9.90 
Software Requirements Specification 84.38 100.00 92.19 11.05 18.51 
Test Case Document 57.50 100.00 78.75 30.05 73.91 
Test Cases 64.29 96.43 80.36 22.73 49.99 
Use Case Diagrams 53.57 78.57 66.07 17.68 46.67 
Activity Diagrams 50.00 62.50 56.25 8.84 25.00 
Sequence Diagrams 89.29 78.57 83.93 7.58 12.01 
Collaboration Diagrams 64.29 78.57 71.43 10.10 22.21 
Class Diagrams 59.38 82.14 70.76 16.09 38.33 
Mean 66.27 87.83 32.53 
Std 14.08 12.65 
Grand Mean 77.05 
Grand Std 17.10 
TABLE 4. Second Assessor’s Rubrics Assessment
Artifact 1st % Rubric Score 2nd % Rubric Score Mean Std % PI
Vision and Scope Document 71.88 75,00 73.44 2.21 4.34 
Software Requirements Specification 59.38 75.00 67.19 11.05 26.31 
Test Plan Document 66.67 72.00 69.34 3.77 8.00 
Test Cases 64.29 64.29 64.29 0.00 0.00 
Mean 65.56 71.57 9.19 
Std 5.20 5.06 
Grand Mean 68.56 
Grand Std 5.73 
As can be seen in the two tables (Tables 3 and 4), the instructors’/assessors’ assessments produced similar 
and consistent results. Tables 3 and 4 provide answers to the two study research questions: 1) Does scoring rubrics 
help in assessing the performance of software requirements engineering students? and 2) Does scoring rubrics 
improve the performance of software requirements students in the development of requirements artifacts? The use of 
scoring rubrics has helped in assessing the performance of the software requirements student in the development of 
requirements artifacts. The assessments were objectively made and devoid of any subjectivity. In addition, there is a 
consistent student percentage performance improvement (% PI) for all artifacts assessed except for the sequence 
diagrams. However, it appears that the examined student performed better in the development of textual artifacts 
more than design oriented artifacts (models). Nonetheless, with repeated feedback and guide from the rubrics and
with repeated assessment, it is hopeful that even in the model design and development, the student will eventually 
perform incredibly better. Though this case study is an individual scenario, the results provide an insight into what 
will likely be the outcome if a group or team of students is simultaneously examined using the scoring rubric tool.  
020092-4
CONCLUSION AND FUTURE WORKS
In summary, the study sought to investigate how helpful the use of scoring rubrics is, in the performance 
assessment of a software requirements engineering student and to also find out if its use can also lead to a student’s 
performance improvement in the development of software requirements artifacts and models. The study results 
indicate that the use of scoring rubrics is very helpful in objectively assessing the performance of software 
requirements or software engineering students. In addition, the results shows that the use of scoring rubrics can also 
produce a good achievement assessments direction indicating whether the student is either improving or not in a 
repeated assessment. Furthermore, as a self-learning and self-grading instrument, its use also led to the performance 
improvement of the student. This study focused and followed up on the work of a particular student since the use of 
scoring rubrics allow its use on individual student, however, this is a limitation to the study, since its application was 
not on a group or team of students. Notwithstanding, however, the results revealed and provided some insights for 
further investigation. In the future, the authors intend to assess a group of students in a replicated study. The results 
of this study will be beneficial to requirements/software engineers, system designers, developers and project 
managers. In addition to the benefits instructors using scoring rubrics will derive, students should also be 
encouraged to use the tool as this will enhance their skills and performance outcomes. Making this instrument 
available to students would help them to critically think and reflect as they solve engineering/ information related 
problems [31]  
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